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(54)Tttle: A PARKING MEIHR SYSTEM 

(97) Atistraet 

There is provided a paildng meter system. Tbm are 
a number of meters linked together by a radio link (R). One 
of die Ridters is a master meter (IM) and the i^naindcr of 
die meten are stave meters (IS). Eadi master meter (IM) 
of a set of meters has a further communications link l>y a 
land based cable (10) and a modem (11) to a ccntnd host 
oonliol unit (13). AddJtionaUy hand--held mspection devices 
(14) are also provided for Intenogadng Che meten by, ibr 
example, tnfRc wardens or odier such personnel. Varioos 
combinations of radio link (R) may be provided. The 
purpose of the system is to aHow die control of the use of 
parking bays in cities and other congested areas, paiticulariy 
where on-street parking is provided. Tlie system uses a 
piogFanuned card which incorporates payment means for 
debiting on using a parking meter. The system is adapted 
to provide relevant Inftnmadon to users of the paifung bays, 
as well as those authorities, public or private who control 
die parkiflig bays and traffic generally. 
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"A ParWng Meter System" 

iiitrodliicBcwt 



The present Invention relates to a parking system. 

5 It is universally acknowledged ttiat as oongestbn increases in our cities and tiie 
control of on-street parking Isecomes more critical Uiat tiie use of parking meters 
increases. Heretofore they have l>een found to be the most e^^ 
on-sbreet parking, however, they suffer from certain operational problems. Firstly, a 
large numtier of traffic wardens are required to police the operation of tiie parking 

10 meters and to ascertain when unauthorised parking Is taking place, wfien parking 
meters are defective, etc. indeed, it is often very difficult for a warden to detect that a 
parking meter ts not q^eratlng conectly since superflciaity a parking meter may not 
indktate that there is any fault in the meter since it simply displays there is still free 
time avaifabio on the motor, the parlcing time has elapsed or some other display does 

15 not necessarily make it apparent that the meter is inoperative. Nor indeed will a 
superfk:ial glance at the meter show that, for example, the coin-released mechanism 
is HI some way jammed or inoperative. Thus, al the very tiasic level of the operational 
effteiency or maintenance of individual meters, there is, at the present moment, very 
little that the traffic warden can do to ascertain operability of indivkiual meters. 

20 

There is also a problem in relation to the motorist with most of the parking systems in 
that when they do not work con^ectly or when, for example, it is a parking system that 
requires the display of a tteket and tor some reason the ticket gets lost, otiscured or 
damaged, the motorist feels aggrieved and therefore there is a lack of cooperation 
25 between the authorities controlling the parking system and the motorist. If the parking 
system could be more efficient and user friendly, then this would benefit both the 
authorities and the motorist. 

A further problem in reiatk)n to conventional parking meters is that money has to be 
30 collected on a regular basis from the meter, which poses a security as well as a 
collectton cost. 
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However, all of these disadvantages pall irrto insignificance when one con^ders the 
msf}or operational problems inherent in the present construction of parking m^ers 
once one accepts the tosfc prtncfple that parking meters are not simply revenue 
earning devices, but are inherently involved in traffic control In congested areas. 
5 Once one accepts the proposition that parking meters are a means for controlling the 
Ikiw of trafRc and in parHcular to controlling how vehteles are used within cities and 
other congested areas, then it is possible to realise immediately that those attempting 
to contrd traffic have absolutely no inforrnation avails use 
and abuse of parking meters. 

10 

It is vital that if traffic ftow is to be controlled within cities both on a short and long term 
basis that those in authority with responsibility for this functk)n have as accurate data 
as possible, not atone in respect of tong term vehicle use, but also daily and hourly 
traffto condittons. 

15 

There is a particular need to be able to control the use of indivkJiial, or at least sets of 
parking meters in different streete possibly so as to influence parking patterns to the 
benefit not alone of the business community, but also the users of these 
establtehments, whether they be retail stores or, places of amusement, or restaurants. 

20 

A further problem that occurs, unfortunately on a more regular basis than anybody 
considers acceptable, Is severe traffic congeslton caused by accMents on major 
thoroughfares. It is not unusual to find that what has been a relatively minor acckient 
or mishap on a road has a cascading affect on traffk: ftows. The authorities are 
25 unable in many instances to divert traffic away from these trouble spots in suffrcient 
time after such an accident to prevent inordinate delays for the commuter. Indeed in 
many Instances one can well appreciate that It would be In txith the motorists and the 
authorities best interest for the motorist not to vacate the |;>arklng bay but simply to 
wait for some time until the problem had been resolved. 

30 

An underrated problem is the need to control the use of parking meters at different 

times of the day. Thus, for example, at certain busy periods it may be desirable to 
increase the cost of on-street parking, while at other times the tariff should be and 
couM be reduced. 
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It is also envisaged that the time is not too far away in many cities where off street 
parking mainly in parking lots and car parks generafly wOl have to be centrally 
controlled. Thus, it is likely ttat the equivalent of parking nfretres will be required in 
5 these buildings not necessarily for the collection of payment which is rolafivofy 
efficientiy achieved now in the sense that payment must be made prior to being able 
to vacate such a peurknrig tot or parking area but to ensure that parking areas are t>eing 
run in accordance with public policy. 

10 In this specification, it is envisaged that various types of informatfon may be required 
and provided whteh infonnation will not necessarily all be freely available to 
everytxxly. It is also appreciated that wiiat is useful information to one person such 
as the motortet or user of the paridng bay is possibly irrelevant to the authorities and 
similarly information that the authorities find useful may be totally inrelevant to the 

15 motorist Further, for example, for those controlling the parking, they may not 
necessarily want the motorist to be aware of all the information that the authorities or 
their employees have. Thus, in this speciffcatton. while the term 'Information" or the 
tenm "useful infonmatfon'* is usod, it must be approciated that tiie nature and extent of 
this Infomnation wiH vary depending on the person requiring the information and 

2 0 indeed their circumstances, whether it be, mentioned above, the need for strangers 

to have instructfons in their own Janguage, traffic informatton, use information, and so 
on. or whether it is for the authorities to be able to intonn motorists in other areas thett 
there are parkfog bays available. 

25 Further, in this specification, the temi 'programmed cards" or "cards" is used in a very 
general sense and it is envisaged that such cards include, not .alone cards similar to, 
for example, simple programmed cards such as cards used to operate phones, gain 
access to facilities such as transport tickets, swipe cards and the like but also so- 
called smart cards with processors, memories, and even displays such as those with 

3 0 sophisticated electronic purse functionality. The level of sophistfoation of the card will 

depend entirely on the use to which the card is betng put and may in fact be either 
specific cards dedicated entirely to the particular partying system and u»t)ie only 
therewith or in other circumstances, the card could in fact t>e a card already in a 
motorist's possessfon such as the aforesaid smart card incorporating electronic purse 
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fmcBonaOty or indeed many forms of credit card. This specificalion does not 
envisage any limit to the type of card being used otte that card Is able to provide the 
necessary tuncUonaliiy for the user and operator of the system. 

An unr^ated problem, but one that does cause a certain amount of difRcutties, is the 
need for people to have the correct change to use In meters so that in many 
instances, it has been proposed to use various forms of credit cards and the Ike in 
parldng meters, however, these have to date proved unsafisfodDry for many reasons. 

The authorities are continually trying to increase the efficiency of the enforcement of 
parldng regulattons and in particular to avoid the use by a certain minority of motortets 
of parldng bays b^ond the allotted time span. This is done either by the motorist 
overstaying the length of time he or she should be parked and simply driving off 
before the authorities have discovered the unauthorised paridng or alternatively by 
"feeding the meter", in other words, topping up the meter from time to time to ensure 
that trie car occupies a parking space apparenliy le^Uy for a considerable time span. 
Indeed, it Is not unknown for many people to conskJer the risk of the relatively small 
fiiiQ when disoovored as being well worthwhfle paying to achieve what is effectively all 
day on-street paridng in busy congested areas. Therefore, some way of ensuring that 
this does not happen or can be easily detected and dealt with would be 
advantageous. 

Another problem in relation to paridng meters is that because they do not display 
much useful Infwmatton in rrtatton their use, their operation has to be kept relatively 
simpte. However, even what could be said to be reasonable simple p\^:es of 
equipment, namely, paridng meters, do cause strangers in cities probleims and in 
particular cause problems tdr those from other countries. In the larger cities of the 
worid where there is everyday a consklerable Influx of foreigners this problem can be 
quite acute. The parking meters will usually only display irrformation in the language 
of the country. 

In summary, partying meters shoukJ be operated and maintained more efficiently than 
at present. Further, they should be operated more flexibly to give greater control of 
their use at various times of the day and depending on specific traffk: condiHons 
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prevailing at that particuter moment in Hme. Parking meters should be more user- 
friendly. They should provide those responsible for traffic control with data to enable 
the lung term traffic problems and traffic flow of cities to be identified and controBed 
where possibly. Rnally. it would be desirable for the authorities to be able in some 
5 way impart vital up to date traffic information to drivore before they get into their cars 
to drive away from a paridng bay. 



The preset invention is dirked towards overcoming these problems and providing 
some of the additional infbrmalkxi that is desirably required not alone by drivers, but 
10 also by those virith the ultimate responsibility for traffic flow and planning in cities and 
other congested areas. 

Statetnents off Invention 

1 5 According to the invention, there is provided a parlcing meter system comprising:- 

at least one set of meters, namely, a master meter and a plurality of slave 
meters for control of paridng bays: 

20 an operations controller for each meter; 

an elapsed time display for each meter connected to the operations controller; 

a set data communications link between the meters in a set of meters; 

25 

a central host control unit for the master meter; and 

• '1 ■ 

a main data communicatbns linic between the host control unit and the master 
meter. 

30 

A primary advantage of this system is that the central host control unit has total control 
over the real time behavtour of the master meter and its associated stave meters and 
obviously where there is more than one master meter, it then has total control over 
many. The correct operation efficiency of each meter can be ascertained on a real 
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time basts: further the actual usage of each of the meters can be ascertained. Thus, 
for example, ft Is possible to control more accurately the use of the various meters. 

Ideally, the set data communications link is a radio ivk. It much more 
5 advantageous and less expensive than to have a full secure set data communications 
link between the meters in a set of meters. 

Ideally, the radio link brtween the meters is between each slave meter and each 
master m^ in series and paraUel. Tfus ensures that when one meter goes down, all 
10 the others dorrt go down and it is possible to transfer information from one meter to 
theoth^. 

ideally, the control means is an electronk: control means. 

15 Preferably, the electronic control means is operated by a programmed card 
incorporating payment means for debiting on payment tor parking. IViany different 
types of cards with many different functionalities can be used, however, the great 
advantage of using q card 13 it obviatee the need for money and the collection of 
money. 

20 

Preferatriy, the peyment means incorporates means for storing as a card credit a 
preset amount of currency for subsequent debiting on payment for paridng. When the 
payment means is not a debit card or a credit card, it is advantageous that motorists 
be able to purchase a separate card for the payment of the parking. Indeed, in many 
2 5 instances, the system may only altow for the use of separate dedk^ated cards for use 
in the paridng system according to the inventton, >^ 

In this latter embodiment, the paynmnt means preferably incorporates limit means to 
prevent use of the card after the card credit stored falls betow a preset limit. The 
30 advantage of this is that when a nrK)torist uses a dedicated card or a card which has 
credit stored therein, they cannot simply get away with unauthorised parking in the 
particular paridng bay. This could happen if all the credit on the card could be used to 
purchase the particular paridng and exactly the same situatbn would arise as 
heretofore. However, by retaining a certain amount of credit on the card, if the 
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motorist overstays his or her time on the meter, then when he or she attempts to get a 
credR for the unused money on the card, this will be detected and no such credit will 
b& given etther to the purchase of a new card or simply as a refund. 

5 In one emljodiment of the inventfon, the refund means fe provided tor crediting the 
card with a payment made for unused parking on reinsertion of the card on vacating 
the parking iMiy. This may be required to encourage motorists to pre-pay as much as 
possible. It may be administratively advantageous. 

10 Preferably, additional debiting means is provided for delAing the card with prevtously 
unpaid for parking. Again, everything is being done to ensure that motorists do not 
get away with unauthorised parking. 

In one embodiment of the invention, the control means includes disabling means to 
15 prevent reuse of ttie card until reactivated by reinsertk>n Into the meter where last 
used. The advantage of this Is that there can be accurate recordal of when a vehicle 
was parked and when it left the parking bay and this will give as accurate a record as 
possible of the presence or otherwise of cars In parking tjays. It would probably be 
the rare motorist that wouki leave the parking bay without having deactivated the card 
20 einoo the motoriet will then bo paying for the parking. This wilt be the closest to 
providing what is urgently required, namely, a means for sensing whether a parking 
bay is occupied or not. 

Preferably, the control means include reset means to delete any unexpired parking 
25 time stored in the operations controller as available for use and to reset the elapsed 
time display to indk:ate the state on reinsertron of a card on vacating the parking bay. 
The advantage of this is that there will be full payment for all parking and people wil 
not be able to get *1ree parking". 

30 Preferably, locatton means are provided for indicating on insertion into a meter the 
identity of the previous meter where the card was used. The advantage of this is that 
if somebody mislays their car or forgets where they parked H or indeed gives the keys 
of their oar to somebody else to collect it, it will bo possible for that other person to 
easily locate where the car is parked. 
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Preferably, each operations controller has storage for two operafing systems and 
Incorporates means tor switching from one system to the other. The advantage of this 
is that software can be downloaded efHciently onto each meter or simply each meter 
5 can have a duplication of the program being used so as to swttch over to it in the 
event of any failijre. In many instances, particularly where there is a radio Enk 
between a master meter and a slave meter, communication of a new program when a 
fault occurs may not always be that ee^ly achieved. It wBI be appreciated that where 
radb links are used, that they are obvtously subject to dectrome^netic interference 
10 which couM oonrupt data flow. A great advantage of having dupBcate storage is that 
downloading ctoes not become a major problem. Another advantage is that in having 
two sets of software availat)le in any particular meter, it is possibte, for example, if a 
new version of software is to be provided on all the meters and introduced at the one 
time, that it can ail be stored in readiness for the changeover. 

15 

Preferat)ly, the meter includes display means for providing useful, as defined herein, 
information to the user. Needless to say, the type of infbnmation that the user will 
require will depend on the user's circumstances. In many instances. It could be traffic 
information, in other instances, how to use the meter, in other instances, instructtons 
20 in a different language and indeed, in many instances, it couW even conteun mora 
detailed infomiation such as the best route to take from one place to the other, all of 
which depends on what informatbn can be available for transmittal to the meter. 

In another embodiment of the inventton, the meter includes means for preventing the 
25 operation of a meter until additional vehtele Identification means is inputted into the 
meter. This would be an advantageous way of ensuring that 'Yeeding" of meters was 
not carried out. If a motorist were to insert a false registration numfcier, for exampis, 
as vehicle identificatk)n, this would be immediately identified as incorrect by any visual 
inspection. Further, it will bo appredatod that the inputting of Identical vohiclo 
30 identification to that last used on the meter could be such as to invalidate the 
operation of the meter. 

Preferably, the system comprises:- 
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a piuraTAy of sets of meters; 

means for downloading to a master meter through the data communicaUons 
link iritorrnation from oHier rriaster rneters; and 

5 

means for accessing this information at each master meter. 

There is a considerable advantage in t>eing at)le to get all the information from all the 
master meters and then downloading It onto the other master meters so that people 
10 would be able to ascertain, for example, by querying one of the master meters 
whether there was partdng available in other areas. 

Further, the invention provides a ^rt range transmitter for each master meter and a 
receiver for reception of data from the meter and preterably such a remote infrared 

15 receiver would be a hand-held receiver and could be operated by traffic wardens so 
that as the traffic warden progresses from place to place, he or she will be able to 
receive direct communication in respect of the operation of each master and slave 
meter. It could also be used tor example to Interrogate each meter and discover 
quickly whether there were any apparently unused parking bays in a particular area. 

20 It would also facilitate the traffic warden in the identification of unauthorised parking 
since querying, for example, of a master meter wouW ascertain whether a 
considerable number of the meters in the area were being legally or illegally used and 
would forther Mentify those meters being illegally used. It could also be used to 
quteMy direct the warden to streets where unauthorised partdng was apparently taking 

25 place. 

Ideally, each meter is a stand-alone unit having its own microprocessor unit and 
capable of operating independently of other units. This increases the functionality of 
the system in that when one meter fails, all the other meters do not tall. Also, due to 
30 the sophisticated communications system used, the fact that the meter is out of 
operation can ba, for example, irKJicaled on another meter such as an adjacent meter 
on the master meter or the like so that the motorist will not be frustrated in trying to 
use the meter. Further, the authorities will be immediately aware of such defective 
meter and the necessary maintenance can be achieved. 



BNSOOaO: <VW)__W2234aA1 J.> 



- - wo 99/22348 PCT/IE98/00085 

10 

Ideally, eadi meter cx>ntrols more than one separately Identifiabie parking bay. The 
more sophisticated the controls and the more sophisticated the display, the less need 
there Is for individual meters. 

5 

Ideally, in this system, public display units are provided connected to the central host 
contrdunft to display relevant iriformation to the public. At the present moment, such 
information is often given In respect of off-street parking, however, it is generally 
inaccurate and it Is envisaged that the present inventfon woidd improve the accuracy 
10 of such information. Further, it would allow the authorities to provide Irrformation not 
abne about ofF-street parking but also about on-street parking. 

Detailed Description of the Invention 

15 The invention wOl be more clearly understood from the following description of some 
emtxidiments thereof given by way of example only with reference to the 
accompanying drawings in which:- 

Rg. 1 is a perspective view of the physteai constructton of a parking meter 
2 0 according to the invention; 

Fig. 2 is a perspective view of another parking meter acoording to the 
invention; 

25 Fig. 3 is a ftow diagram illustrating the functional operation of the parking 

, meter; , 

Rg. 4 is a schematic view showing certain radio links; 

30 Rg. 5 is a schematk: view showir^ the use of another device according to the 

invention: and 

Rg. 6 is a view showing the operatton of the system. 



# 
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Referring to the drawings and inifiaDy to Figs. 1 and 2 there is essenUaily no difference 
between these two parking meters, except insofar as they are phy^caBy somewhat 
cRRarent in appearance. 

Referring to Rg. 1 there is illustrated a paridng meter indicaled by the refwence 
numeral 1. The paridng meter 1 is in the fomn an upright bollard having a control 
panel indicated generally by the reference numeral 2 and normal Indtda 3 showing 
thai it is a parking meter. In the following drawings where a paridng meter 1 is used 
as a master paridng meter it Is identified by the reference IIW and where it is used as a 
slave paridng meter it has the reference 1 S. However, for the general public there vriU 
generally be no difference in appearance beNveen the two paridng meters. 

Prior to discussing the functionality and operation of the paridng meter 1 it Is useful to 
describe the meter insofer as it will appear to the user. The paridng meter 1 has a 
conventional liquid crystal cfisplay 4, a card insertion slot 5 and operating buttons, 
namely a bay sdect button 6, a time select button 7 and pay select button 8. General 
instruction indicia 9 is printed on the control panel 2. In its simplest fornn the pariting 
meter 1 controls the use of four paridng bays which are, for example, Identified by 
numerals or letters which numerals or letters are in some way indicated on the bay 
whether by a plate or peunting on the ground. The peroon desiring to use the paridng 
meter simply inserts his or her card, details of which will be described hereinafter, into 
the card insertion slot 5 and then using the bay select button 6 presses it until the 
number of the bay that he or she has selected is displayed on the liquid crystal display 
4. The driver then presses the time select button 7 until the desired paridng time is 
again displayed on the liquid crystal dteplay 4. The driver then presses the pay select 
button B to donfimn payment. The liquid crystal display 4 sometime later goes into 
passive mode and displays the time elapsed for each of the four paridng bays, thus, 
for example, it might look like: 

A -02.35 

B - 00.04 EXPIRED 
C- 00.15 

D- 03.02 PENALTY 
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Ihus, for example, bay A has two hours and thirty-five minute of paid parlcing time 
rermlning. Bay B has just run out of paid time four minutes previously. Bay C has a 
quarter of an hour of valid parking and finally bay D has expired three hours and 2 
minutes ago. Then depending on the matter of opmtion of the paridng meter as will 
be described somewhat later, this may be either that the paridng meter Is actually 
effectively free for use or somebody has not inserted his or her card on leaving the 
parking tiay to Indicate that the car has been removed. 

This partknriar embodiment of the invention merely accepts token carcb or electronic 
purse cards and these allow a value to be deducted from them each time they are 
used. Obvtousiy if they are one^iff use cards, then the rneter simply credits the^ 
that amount of paid t^e, or alternatively reads the card balance electronically and can 
ascertain whether there is sufficient funds or not. 

The meter may be programmed so that if electronic purse cards or token cards with 
some elapsed time still on them are used lhat the cards may bQ disatried until they are 
reinserted into the meter. In this mode of operation the user is required to present the 
card a second time at that meter before driving off. Then and only then is the card re* 
enabled for further use. For example, there might be a prompt on the liquid crystal 
display 4 telling the user which of the buttons 6. 7 or 8 to press to re-enaUe the card. 

It will be appreciated that since every one of these cards has by its nature a unique 
serial or identiflcatkm number and each meter can be provided with a unique serial 
number, this feature is relatively easy to implement. It makes it irelatively easy to 
impose a fine on the user who has not re-enabled thar card. It is also possible then to 
reset the remaining time on the meter to "0" and thus prevent somebody else coming 
to the meter and using "unexpired time. 

The parking meter 1 may also bo programmed to display information in different 
languages. This may be activated, for example, by buying a special preprogrammed 
card with a language request, or, alternatively by the use of a separate control button, 
or simply by the use, for example, of the bay select button 6 and the time select button 
7 simultaneously when various languages can be scrolled across the liquid crystal 
display 4 until the language of choice is reached when the remainder of the parking 
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operations can then be carri^ out with the fiqukl crystal dteplay 4 giving aD the 
instructions in the language of choice. 

Further where the parking meter 1 is programmed with oth^ infbnnation, the parking 
5 meter can, tor example, display trafflc and other Infonnation. It can a\so display 
advertising nnaterial and it could also display instructtons as to the best way to drive to 
a particular destination. The amount of the traffio d^ays can be enumerated and 
indeed the insertkm of a user's card in any parking meter in a particular area of the 
dtycouMactivatB a display to say where the card was last used. This wouM allow a 
10 user, for example, to locate a motor car and is partteularly advantageous where more 
than one person is driving the particular car and one person has parked the car and 
the other is to take it away. 

The parking meter, for example, can give information as to whether there are 
15 available parking meters in a particular area. For example, one can envisage the 
situation where a person is about to remove their card from a particular panning meter 
and wishes to know whether there are likely to be parking meters available in another 
area of the city. This again can be displayed. The important thing to appreciato in 
relation to the invention for the user is that the number and amount of displays are 
20 endless having regard to the constructton of the meters as wiR t)e hereinafter 
descnl^ed. 

Refentig to Rg. 2 there is illustrated another embodiment of the inventfon comprising 
a parking meter irulBcated generally by the reference numeral 20 in the fbrnn of an 
25 architectural bollard. This Is a type of metal pillar often used to prevent vehicles 
mounting the pavement. Thus, when produced in this form the parking meter 20 
serves two functions, that of either a slave or master parking meter and also as a 
bollard. Instead of being in the form of a bollard it could be in any form of street 
furniture such as litter box, part of bus stop shelter, bench and the like. 

30 

Now referring more cpocifk^aHy to Rge. 3 to 6 indusivG, each parking meter 1 has a 
battery backed static random access memory (SRAM) and an electrically erasable 
programmable read-only memory (EEPROM). Both SRAM and EEI^OM memory 
exist on separate electronic chips on a circuit board housed within the meter. Thus, 
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each meter comprises a microprocessor with data memory and program memory and 
is an inteliigent device capatsle of storing infonnation of various idnds. Each meter 1 
also contains a radio transmitter and receiver and an infranred tran^itter. Each 
master meter 1M has a further communications iinl<, in this case a land based cable 
5 10. and modem 1 1 (while the cable has been illustrated between the modem 1 1 and 
each master meter 1M, in fact the modem 11 would be housed within the master 
meter) communicating with a cximputer forming a central host control unit 13. A 
plurality of hand-held inspection devices indicated generally by the reference numeral 
14 having control buttons 15 and a liquid crystal display 16 are also provided. This 
10 can all be diagrammaUcaily seen in Rg. 6. 

Each slave parking meter IS is in radio communications with a nuivbesr of other slave 
parking meters which are all in turn linked by radk) to the master parking meter 1M. 
The radk) finks are kimtified and illustrated by the refermoe letter R in Rg. 6 while the 
15 infra-red links are identified by the intemjpted lines and the idenWcatlon la 

Thus if one meter's radio link fails for whatever reason a signal will be received by 
other meters as well as an lndk:atk)n of the failure of the radio link. Full redundancy 
of the communications links is desirable. 

20 

Similarly different communicattons systems may be provMed again if desired in 
parallel for enhanced redundancy e.g. ultrasonic or optical light waves as well as or 
as an altemative to a radio or land line link. 

25 Rg. 6 shows various different combinatk)ns of radio link that may be provkied. 
Ot}vtously each slave parking meter IS and esch master partcing meter 1M can be 
programmed to provkle any of these radio links, the number and versatility of ttieso 
radb links being endless and can be in series or parallel. 

30 Refenring now specifically to Rg. 3 essentially the electronic equipment comprises in 
both hardware and software the following units namely: flash memory for the eoftwars 
20 for a microprocessor 21 . which includes memory for data 22, battery backup 23, an 
Infra-rod link 24 and radio transcofvor 25, It further Includes keypads and buttons 28 
for operation of the various pieces of equipment, an LCD display as has been 
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previously described, the buttons 6. 7 and 8 are shown in Fi^. 3 is the liquid 
crystal display 4 and the card insertion slot 5. However, it will be appreciated that the 
portions Illustrated in Fig. 3 are the electronic components of the (^Ical units 
previously described and thus while the same reference numerals are used, it is 
\ 5 important to appreciate that these reference numerals now refer to tfie control circuitry 

rather than the unit itself. 



Fig. 4 aiustrates the relay of data b^ween slave parking meters IS wher^ 
redundancy which pemnits some of the nodes in the slave parking meters IS to go out 
10 of ^nrice without compromising the rest of the radk) link network. 

In Rg. 5 there is illustrated in physical fbmn a hand-hekl inspection devtee 14 in 
conununicatton with a slave parking meter IS. 

15 OeaUng again with the physical aspects of interrogation of a slave parking meter, a 
parking meter attendant wilh the hand-h^d inspection device 14 can Interrogate any 
particular slave parking nteter 1S or any master parking meter 1 M to ascertain either 
the operation of the particular meter or the operation of all the meters in the particular 
area, or, indeed can intenrogate a master parking meter to ascertain how parking 

2 0 meters in other areas are operating. Any query that a parking meter attendant wouM 
like to have answered can be answered via the infra-red link. 



The people using this hand-held inspec^bn devtoe 14 will naturally fail into two types, 
those who are operating essentially as parking wardens or as nriainftenance staff TTie 
25 infra-red link would operate at a distance of one metre or less. The type of 
infomriatron each member of staff would require would be somewhat different for 
example, maintenance staff require to check battery levels and other infdnnalton In 
respect of the meters, while those operating as parking wardens will be looking for 
card transaction details etc. 

30 

. The link to the central host control unit 13 will allow the host operators to obtain 
irrfbmiation on parking patterns and trends which may impact on long term traffic flow 
planning etc. They will also be able to change the time available on meters on a real 
time basis. They will further be able to download any infonnation in relation to traffic 
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eta that they vrish to download on the iand based cables 10 to each master parking 
meter 1M which can in tum download the information through its radio links to each 
dave parking meter IS. 

Each parking meter 1 accepts chip cards which can either be, as mentioned above, 
simple tokens much like the well known phone card or chip cante which have 
electronic purse funcUonaliUes such as those sold under the Trade Marks 
"VISACASH", "MONDEX", TROTON" or "DANMONT . 

A touchscreen coukl be used as a user interface on the parking meter. This will be 
particularly advantageous where it is desired to provide many different displays for 
example multi-language instructions. Since these systems do not require the use of 
mechanically acthmted switches or buttons, they are particularly advantageous for 
use with the invention. 

in this speciffoation the term card or programmed card is used to include any 
programmable device whether in the physk:al form of a card or not. For example, 
they could be In the form of a key, Key ring, Key rtng tab and so on. Indeed an 
insertable device is not necessary and it could be a contactless device. Infra-red or 
the like transmitter dovicea on a suitably coded device could be used. Suitable 
encryption coding may be incorporated in the card. 

It is important to. appreciate that the central host control unit can at any stage query 
the real time behavknir of master parking meters 1 M or slave parking meters 1 S, such 
as, for example, and not exclusively 

diagnostic data in relation to battery charge levels, accuracy of intemal real 
time clocks, etc. 

event data such as memory foilure, card write failure, card read failure, etc. 
exception reporting such as attempted use of black* listed cards or other 



means, 
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financial reporting such as current daily or liourly payments, and 

histohcal data such as the times of each transaoion, theserfed numt>er ot 
cards used, etc. 

Far example, it is envisaged that each motor car may be provided vtnth only one card. 
Thus, the use of that card by a particular user wiH detenmine how often that particular 
card is being used. Thus, some restriction can be placed though not obviously an 
absolute one on the use of parking within the city tyy iridividual users. 

Ob^dously, it is difficult to prevent the feeding of meters since the user can have more 
than one card if the cards are sold as a separate unit. However, if the cards are not 
sold as a separate unit and only electronic purse functionality cards are sold then it is 
possible to identify very clearly when somebody is feeding a meter in'espective of 
whether they use the same card sequentially which would show it irrimediately or if 
they use a different chip card since these chip cards would be registered to the same 
individuals. Obviously, where the chip card is effectively a simple token card then a 
user can buy niore than more one card and thus, as it were, cheat on the system. 
However, the use of chip cards with electronic purse functionality only greatly reduces 
this. 

It wiB be appreciated and one of the major advantages of tfie pres^ inventton is that 
it is a network of muiU-tiay parking meters each having an intelligent electronk; control 
system whteh pennits time based payments of on-street parking with full reporting of 
all operations. 

The terms '^Include, Includes, Included and including" and the terms "comprise, 
comprises, comprised and comprising" are used Interchangeably in this specification 
emd the widest poaaible Interpretation and scope of the terms should be afforded to 
them. 

The invention is not limited to the embodiments hereinbefore described but may be 
varied both in construction and detail within the scope of the claims. 
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CLAIMS 

1 . A parking meter system oomprlsfng:- 

5 at least one set of meters, namely, a master meter and a plurality of 

slave meters for control of parking bays; 

an operaHons controller for each meter; 

10 an elapsed time display for each meter connected to the operations 

oontroller; 

a set data communk:atk>ns link tsetween the meters in a set of meters; 

15 a central host control unit for the master meter; and 

a main data communications link between the ho^ control unit and the 
master meter. 

20 2. A parking meter system as claimed in claim 1 in whteh the set data 
communk:atkins link is a radio link. 

3. A parking meter system as claimed in claim 2, in which the radto link between 
the meters is between each slave meter and each master meter in series and 

25 parallel. 

4. A parking meter system as claimed In any of claims 1 to 3 In which the control 
means is an electronic control means. 

30 5. A parking meter system as claimed in claim 4 in which the electronic contrd 
means is operated by a programmed card incorporating payment means for 
debiting on payment for parking. 

6. A parking meter system as claimed in claim 5 in which the payment means 
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incorporates means for storing as a card credit a preset amount of currency 
for subsequent debiting on payment for parking. 

7. A parldng m^er system as claimed in (Mm 6, in whicii the payment means 
5 Incorporates limit means to prevent use of the card aRer the card credit stored 

falls below a preset Dmtt. 

8. A parldng met^* system as claimed vi any of claims 5 to 7 in whk;h refund 
means is provided for crediting the card with a payment made for unused 

1 0 parldng on reinsertion of the card on vacating the parking t>ay . 

a A parking meter system as claimed in any of claims 5 to 8Jn whk:h additional 
debiting means is provMed for debiting the card with previously unpaid for 
parking. 

15 

10. A parking meter system as claimed In any of claims 5 to 9, In which the control 
means includes disabling means to prevent reuse of the card until reactivated 
by reinsertion into the meter where last used. 

20 11. A parking meter system as claimed in any of claims 5 to 10. in virtiich the 
control means includes reset means to delete any unexpired parking time 
stored in the operations controller as available for use and to reset the elapsed 
time display to indicate the state on reinsertion of a card on vacating tifie 
parking bay. 

25 

12. A parking meter system as claimed in any precedirYg claim in which location 
means are provkled for irKlicating on insertion Into a meter the identity of the 
prevfous meter where the card was used. 

30 13. A parking meter system as claimed in any preceding claim, in which each 
operations controHer has storage for two operating systems and incorporates 
means for switching from one system to the otiier. 

14. A parking meter system as claimed in any preceding claim in which the meter 
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bidudes display means for providing usefiii, as defined herein, infomiaHon to 
ttieiiser. 

15. A parking meter system as claimed in any (receding c^m, in whi^ tiie meter 
5 include means for preventing the operation of a meter until addib'onal vehicle 

identffication means is inputt^ into the meter. 

16. A parking meter system as claimed in any preceding claim comprising:- 

10 a plurality of sets of meters; 

means for downloading to a master meter through the data 
communicattons link irribrmatton firom other master meters; and 

15 means for accessing this infonratton at each master meter. 

17. A parking meter system as claimed in any preceding daim comprising:- 

a short range transmitter for each master meter, and 
a receiver for receptk)n of data from the meter 



18. A parking meter system as daimed in daim 17, in which the short range 
transmitter is additionally provided for slave meters. 

19. A parking meter system as daimed in any preceding daim, rin which each 
meter is a stand-atone unit having its own microprocessor unit and capable of 
operating independently of other units. 



20 



25 



30 20. A parking meter system as claimed in any preceding claim In which each 
meter controls more than one separately identifiable parking bay. 

21 . A parking meter system as daimed in any preceding claim, In which public 
display units are provided connected to the central host control unit to display 
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relevant information to tiie public. 

22. A parking meter system substantially as described herein with reference to 
and as illustrated in the accompanying drawrings. 

5 
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